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Claims 

1. Glycyrrhizin oral preparation, characterized by solubilizing at least one main 
ingredient chosen from glycyrrhizin and its salts and an absorption promoter by a solubilizing 
agent then coating with an enteric coating material. 

2. The oral preparation described in Claim 1 , characterized by the absorption promoter 
containing at least one medium-chain fatty acid and/or its salts. 

3. The oral preparation described in Claim 2, with the absorption promoter being capric 
acid and/or its sodium salt. 



* [Numbers in right margin indicate pagination in the original text.] 
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Detailed explanation of the invention 
[0001] 

Technological field of the invention 

The present invention concerns oral preparations with high transferability of glycyrrhizin 
and salts thereof into blood. 

[0002] 

It has been known that glycyrrhizin and derivatives and salts thereof, alone or together 
with amino acids, etc., show various pharmacological activities, e.g., anti-cortisone activity, 
cholesterol removal activity, hypoallergenic activity, anti-inflammation activity, detoxification 
activity, gastric ulcer repair activity, etc. More recently, it has been reported that high-dosaage 
intravenous injections glycyrrhizin or salts thereof (hereafter referred to glycyrrhizins) are 
effective for treating chronic liver ailments, and glycyrrhizin preparations have been used 
especially as injections for treating liver ailments. However, in general, continuous dosage over 
relatively long period is required for liver patients, and intravenous injections cause pains in the 
injection area and continuous injection may cause tissue thickening in the injection area. 

[0003] 

It has been reported that while glycyrrhizin oral preparations would be best for solving 
such problems, the systemic glycyrrhizin oral preparations commercially available currently 
have problems with transfer into blood, because they are metabolized by gastric enzymes and in 
initial passage through the liver. The decomposition products produced by enzymes in gastric 
organ also have possibility of causing side effects such as pseudoaldosterone symptoms, etc.. 
The glycyrrhizin oral preparations commercially available currently have problems. 

[0004] 

There has been much research into making preparations capable of transferring 
glycyrrhizin into blood by a method other than intravenous injection without decomposition in 
gastric organs. There have been the following reports concerning suppositories that can 
substitute for the glycyrrhizin oral preparations: 

(1) The possibility of suppositories has been reported because, when administered 
through rectum, glycyrrhizin is absorbed from the rectum and transferred into blood (Japanese 
Kokai Patent Application No. Hei 3[1991]-2122). 

(2) It has also been reported that transfer of glycyrrhizin into blood can be promoted by 
administration of glycyrrhizin dispersed in an oleophilic base (e.g., Witepsol, Migriol, etc.) (see 
Japanese Kokai Patent Application No. Hei 3[1991]-123731). 
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(3) It has also been reported that suppositories with excellent absorption properties can be 
obtained by compounding glycyrrhizin with at least one of nonionic surfactants (e.g., 
polyoxyethylene lauryl ether, etc.) and medium-chain fatty acid salts (alkali metal salts of 
medium-chain fatty acids such as capric acid, caproic acid, etc.) as absorption promoters (see 
Japanese Kokai Patent Application No. Hei 4[1992]-261 1 17). 

[0005] 

(4) It has also been reported that suppositories with excellent absorption properties can be 
obtained by compounding glycyrrhizin with nonionic surfactants (e.g., polyoxyethylene alkyl 
ether, etc.) and if needed water soluble carboxylic acids (capric acid, malonic acid, etc.) and salts 
thereof as absorption promoters (see Japanese Kokai Patent Application No. Hei 5[1993]- 
97680). 

(5) It has also been reported that suppositories having excellent absorption properties can 
be obtained by compounding glycyrrhizin with an absorption promoter (e.g., sodium caprate, 
etc.) and a pH control agent (e.g., sodium hydroxide) or ursodeoxycholic acid (see Japanese 
Kokai Patent Application No. Hei 7[1995]-82155). 

[0006] 

However, even for suppositories, there have been many complaints, though not 
comparable to injections, and oral preparations are desirable for a long-term medication. There 
have been the following reports concerning glycyrrhizin oral preparations: 

(6) It has been reported that oral preparations having excellent absorption properties can 
be obtained by compounding glycyrrhizin with fatty acid glycerides (e.g., mono-, di- and 
triglycerides of medium-chain fatty acids such as stearic acid, caprylic acid, etc.) then enteric 
coating (see Japanese Kokai Patent Application No. Hei 3[1991]-255037). 

[0007] 

(7) It has been also reported that oral preparations showing excellent absorption 
properties in the upper part of the small intestine can be obtained by compounding glycyrrhizin 
mixed with fat emulsion or complex lipid mixture with absorption promoters (nonionic 
surfactants, medium-chain fatty acids (e.g., capric acid) or salts and glycerides thereof), forming 
into a powder then enteric coating (see Japanese Kokai Patent Application No. Hei 6[1994]- 
192107). However, these preparations do not provide sufficient absorption, compared with the 
concentration in blood provided by injections. 
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[0008] 

Means to solve the problems 

As a result of an intense investigation of glycyrrhizin oral preparations with improved 
absorption properties inside body, we have discovered that when glycyrrhizin or its salts are 
compounded with at least one medium-chain fatty acids and/or salts thereof, treated if needed 
with a pH control agent, solubilized with a solubilizing agent and coated with an enteric coating, /3 
i.e., when the main ingredient and absorption promoter are released from the preparation in a 
solubilized state in the lower part of gastric organs (especially large intestine), much superior 
absorption can be realized compared with conventional oral preparations. 

[0009] 

It has been reported that in general, absorption promotion by medium-chain fatty acids 
and salts thereof as absorption promoters is highest in the large intestine (see 
Iyakuhinnokaihatsu, Yakubutsusotatsuho, 13, 50-73 (1988)). However, since the large intestine 
absorbs water, water is very scarce in normal large intestine, thus simple feeding of solid drugs 
and absorption promoters into the large intestine does not realize improved absorption. In the 
present invention, this problem is solved by solubilizing the solid drug and absorption promoter. 

[0010] 

In the conventional technology (7), solubilizing glycyrrhizin and medium-chain fatty 
acids and salts as absorption promoters is done by fat emulsions or complex lipid mixtures, 
which seems very difficult. However, we have succeeded in the solubilization by including the 
solubilizing agents of the present invention. Namely, making oral preparations by solubilization 
of glycyrrhizin and its salts and medium-chain fatty acids and salts as absorption promoters by 
the solubilizing agents of the present invention was accomplished successfully by us for the first 
time. 

[0011] 

Constitution of the invention 

The present invention concerns (1) glycyrrhizin oral preparations characterized by 
solubilizing at least one main ingredient chosen from glycyrrhizin and its salts and an absorption 
promoter by a solubilizing agent then coating with an enteric coating material; (2) the oral 
preparations described in (1) characterized by the absorption promoter containing at least one 
medium-chain fatty acid and/or its salts; (3) the oral preparation described in (2), with the 
absorption promoter being capric acid and/or its sodium salt. 
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[0012] 

In the preparations of the present invention, any medically allowed glycyrrhizin salts can 
be used for the main ingredient, including salts of alkali metal (potassium, sodium, etc.), salts of 
alkaline earth metal (calcium, magnesium, etc.), ammonium salt, salts of medically allowed 
organic amines (tetramethylammonium, triethylamine, methylamine, dimethylamine, 
cyclopentylamine, benzylamine, phenethylamine, piperidine, monoethanolamine, 
diethanolamine, tris(hydroxymethyl)aminomethane, lysine, arginine, N-methyl-D-glucamine, 
etc.), while especially preferred are glycyrrhizin disodium salt, glycyrrhizin dipotassium salt, and 
glycyrrhizin monoammonium salt, and mixtures thereof. 

[0013] 

The medium-chain fatty acids and salts used as absorption promoters in the preparations 
of the present invention are, e.g., capric acid, caprylic acid, caproic acid, etc. and their salts with 
alkali metals (potassium, sodium, etc.), salts of alkaline earth metals (calcium, magnesium, etc.), 
while preferred are capric acid and sodium caprate. 

[0014] 

The solubilizing agents in the preparations of the present invention are polyethylene 
glycol (e.g., polyethylene glycol 400 (registered trademark, hereafter referred to (PEG400)), 
propylene glycol, nonionic surfactants (e.g., hydrogenated hardened castor oil (HCO-60)), 
distilled water, etc., mixtures thereof. Especially preferred are a combination of PEG400, 
propylene glycol and distilled water, or a combination of PEG400 and distilled water. 

[0015] 

Compounding ratio of the main ingredient glycyrrhizin and absorption promoter may 
vary according to the type of absorption promoters, while the molar ratio is 20:1—1 :20, 
preferably 8:1-1:8. 

[0016] 

In the case of PEG400-propylene glycol-distilled water combination which is especially 
preferred for solubilizing agent, the compounding ratio by weight is 6: 1 : 1-1 : 1 : 1 , preferably 
4:1:1-3:1:1. In the case of PEG400-distilled water combination, the weight ratio is 6:1-1:1, 
preferably 4:1-3:1. 
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[0017] 

The compounding ratio of the main ingredient glycyrrhizin, capric acid and salt as 
absorption promoter, PEG400 and propylene glycol and distilled water as the solubilizer, and 
sodium hydroxide as pH control is 5-30 wt% for the main ingredient glycyrrhizin and salts, 5-30 
wt% for capric acid and salt for absorption promoter, 20-50 wt% for PEG400, 0-10 wt% for 
propylene glycol, 0-10 wt% for distilled water and 0-3 wt% for sodium hydroxide (with total 
being 100 wt%). 

[0018] 

The pH control agents in the preparations of the present invention are hydroxides of 
alkali metals (sodium, potassium, etc.) or alkaline earth metals (calcium, magnesium, etc.), while 
sodium hydroxide is preferred. 

[0019] 

The enteric coating materials that can be used in the present invention may be those 
commonly used in pharmaceuticals, e.g., carboxymethyl ethyl cellulose, hydroxypropyl methyl 
cellulose phthalate, cellulose acetate, methacrylic acid copolymers, azo polymers, etc. Azo 
polymers may be those known commonly, e.g., those described in Japanese Kokai Application 
Patent No. Hei 3[1991]-7718, preferably A, B, C and D shown below described in Japanese /4 
Kokai Application Patent No. Hei 3[1991]-7718. 

[0020] 

A-B, A-C and A-D in combination of structural units shown below: 
[Chemical formula 1] 

o o 

A: — C-N-R 1 -N-C — 
H H 

B: — aza — 
C: z-tf-Z 
D: — O-tf-O— 
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[0021] 

[Chemical formula 2] 



A-B; 



AO: 



O O 
— C-hj-R'-J^-C-aza — 



O O 
A-C: — C-^-R^pJ-C-Z — R 2 — Z- 



O O 
II , II , 
-C-Jj-R*-£-C-0— F^-O— 



The A-B, A-C and A-D segment molar ratio x:y:z is 0.01-0.8:0-0.80:0-0.99 (x + y + z = L0). 
The azo polymer comprise many segments with average molecular weight 1000-100000. 



[0022] 

[In the formula, R 1 represents the formula (1) 
[Chemical formula 3] 




(i) 



The 3 R 1 in each segment of A-B, A-C and A-D, and aza is represented by the formula (2) 



[0023] 

[Chemical formula 4] 




Z-R -Z represents polyethylene glycol moiety. R represents 1,2 -propylene.] Furthermore, the 
aza polymers described in Application Example 12 and 12(a) in Japanese Kokai Application 
Patent No. Hei 3 [ 1 99 1 ]-77 1 8 are preferred. 



[0024] 

The oral preparations of the present invention should be capsule form, preferably soft 
capsule form. In making preparations, if needed, stabilizers, surfactants, diluents, additives, 
lubricants, dissolution aids, and antiseptics may be added. In the present invention, the 
glycyrrhizin content may be any amount needed for displaying drug effects and may vary 
according to symptoms, age, etc., while the dosage should be 1-500 mg per dose with one or 
more dosages per day. 
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[0025] 
Effect 



Oral preparations are made by compounding glycyrrhizin or its salts and at least one of 
medium-chain fatty acids and salts as absorption promoter, solubilizing with a solubilizer and 
enteric coating, and with oral administration, the drug is moved to the lower part of gastric organ 
(especially large intestine), thus absorption of glycyrrhizin or its salts in high concentration is 
possible. Furthermore, a large dose sufficient for pharmacological effects comparable to 
intravenous injection can be made by oral administration. 



Next, the present invention is explained in detail with examples. However, the present 
invention is not limited to such examples.. In examples, parts are by weight. 



Using the components given below, polyethylene glycol 400 and propylene glycol were 
mixed, treated gradually with glycyrrhizin ammonium by kneading, and the resulting solution 
was treated with sodium caprate and further stir-mixed to obtain a clear solution. 



[0029] 

Manufacturing Example 2: Solution recipe 

Using the components given below, polyethylene glycol 400 and propylene glycol were 
mixed, treated gradually with glycyrrhizin dipotassium salt by kneading, and the resulting 
solution was treated with sodium caprate powder and further stir-mixed to obtain a clear 
solution. 



[0026] 
Examples 



[0027] 

Manufacturing Example 1 : Solution recipe 



[0028] 
Table 1 
Components 

Glycyrrhizin ammonium salt 
Sodium caprate 
Propylene glycol 
Polyethylene glycol 400 
Total 



Compounding amount 



30 parts 
12 parts 
5 parts 
53 parts 
100 parts 



[0030] 
Table 2 

Components Compounding amount 

Glycyrrhizin dipotassium salt 30 parts 

Sodium caprate 12 parts 

Propylene glycol 5 parts 

Polyethylene glycol 400 53 parts 

Total 100 parts 



[0031] 

Manufacturing Example 3: Solution recip e 

Using the components given below, polyethylene glycol 400 and propylene glycol were 
mixed, treated gradually with glycyrrhizin disodium salt by kneading, and the resulting solution 
was treated with molten capric acid and further stir-mixed to obtain a clear solution. 



[0032] 
Table 3 

Components Compounding amount 

Glycyrrhizin disodium salt 30 parts 

Capric acid 12 parts 

Propylene glycol 1 0 parts 

Polyethylene glycol 400 48 parts 

Total 100 parts 



[0033] 

Manufacturing Example 4: Solution recip e 

Using the components given below, a solution obtained by dissolving sodium hydroxide 
in water, mixed with polyethylene glycol 400, treated gradually with glycyrrhizin ammonium 
salt by kneading, and the resulting solution was treated with molten capric acid and further stir- 
mixed to obtain a clear solution. 



[0034] 
Table 4 

Components Compounding amount 

Glycyrrhizin ammonium salt 30 parts 

Capric acid 12 parts 
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Water 



Sodium hydroxide 
Polyethylene glycol 400 
Total 



8.8 parts 
1 .2 parts 
45 parts 
100 parts 



[0035] 

Manufacturing Example 5: Solution recipe 

Using the components given below, a solution obtained by dissolving sodium hydroxide 
in water, mixed with polyethylene glycol 400, treated gradually with glycyrrhizin ammonium 
salt by kneading, and the resulting solution was treated with molten capric acid and further stir- 
mixed to obtain a clear solution. 



[0037] 

Manufacturing Example 6: Solution recipe 

Using the components given below, a solution obtained by dissolving sodium hydroxide 
in water, mixed with polyethylene glycol 400, treated gradually with glycyrrhizin ammonium 
salt by kneading, and the resulting solution was treated with molten capric acid and further stir- 
mixed to obtain a clear solution. 



[0036] 
Table 5 
Components 

Glycyrrhizin ammonium salt 
Capric acid 



Compounding amount 



20 parts 
25 parts 
8.3 parts 
1 .7 parts 
45 parts 
100 parts 



Water 

Sodium hydroxide 
Polyethylene glycol 400 
Total 



[0038] 
Table 6 
Components 

Glycyrrhizin ammonium salt 

Capric acid 

Water 

Sodium hydroxide 



Compounding amount 



15 parts 
30 parts 
7.7 parts 
2.3 parts 



16 



11 



Polyethylene glycol 400 
Total 



45 parts 
100 parts 



[0039] 

Manufacturing Example 7-1 : Oral preparation of solution recipe 

In the usual manner, the recipe obtained in Manufacturing Example 1 was used to make 
soft capsules containing about 45 mg of glycyrrhizin disodium salt per capsule were prepared to 
obtain an oral preparation. 

[0040] 

Manufacturing Examples 7-2-7-6: Oral preparations of solution recipes 

The recipes obtained Manufacturing Examples 2-6 were used in place of that in 
Manufacturing Example 1 to obtain oral preparations similarly as in Manufacturing Example 7- 
L 

[0041] 

Manufacturing Example 8-1 : Oral preparation from solution recipe with enteric coating 

By usual manner, using a spray pan coating machine, the soft capsules obtained in 
Manufacturing Example 7-1 were 10% coated with carboxymethyl ethyl cellulose to obtain oral 
preparation. 



Manufacturing Examples 8-2-8-6: Oral preparations from solution recipes with enteric coating 
The soft capsules obtained in Manufacturing Example 7-2-7-6 were used in place of the 
soft capsules obtained in Manufacturing Example 7-1 to obtain oral preparations similarly as in 
Manufacturing Example 8-1. 

[0043] 

Manufacturing Example 9-1: Oral preparation from solution recipe with enteric coating 

In the usual manner, using a spray pan coating machine, the soft capsules obtained in 
Manufacturing Example 7-1 were 15% coated with carboxymethyl ethyl cellulose to obtain an 
oral preparation. 



[0042] 
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[0044] 

Manufacturing Examples 9-2-9-6: Oral preparations from solution recipes with enteric coating 
The soft capsules obtained in Manufacturing Example 7-2-7-6 were used in place of the 
soft capsules obtained in Manufacturing Example 7-1 to obtain oral preparations similarly as in 
Manufacturing Example 8-1. 



[0045] 

Manufacturing Example 10-1: Oral preparation from solution recipe with enteric coating 
By usual manner, using a spray pan coating machine, the preparation obtained in 
Manufacturing Example 8-1 was coated 5% with azo polymer (Application Example 12 of 
Japanese Kokai Application Patent No. Hei 3[1991]-7718) to obtain oral preparation. 



[0046] 

Manufacturing Examples 10-2-10-6: Oral preparations from solution recipes with enteric 
coating 

The preparations obtained in Manufacturing Example 8-2-8-6 were used in place of the 
preparation obtained in Manufacturing Example 8-1 to obtain oral preparations similarly as in 
Manufacturing Example 10-1. 



[0047] 

Comparative Example 1 : Oral preparation from powder recipe 

Using 500 g of NON-PAREIL (refined sugar particles, 24-34 mesh) as core, granules of 
diameter about 1 mm were prepared from the following powder recipe by centrifugal granulator 
to obtain oral preparation with final glycyrrhizin disodium salt content 39.4% and sodium 
caprate content about 17%. 



[0048] 
Table 7 

Components Compounded amount 

Glycyrrhizin disodium salt 53 parts 

Sodium caprate 25 parts 
Hydroxypropyl cellulose with low degree of substitution (L-HPC) 15 parts 

Microcrystalline cellulose (Avicel) 7 parts 

Total 100 parts 
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[0049] 

Comparative Example 2: Oral preparation from powder recipe with enteric coating 

In the usual manner, using a spray pan coating machine, the preparation obtained in 
Comparative Example 1 was coated 10% with carboxymethyl ethyl cellulose and 7% with azo 
polymer (Application Example 12 of Japanese Kokai Application Patent No. Hei 3[1991]-7718) 
to obtain oral preparation. 



[0050] 

Experimental Example 1 

Beagles fasted overnight were fed orally to 50 mg/kg of glycyrrhizin disodium salt with 
preparations from Manufacturing Examples 7-1,8-1,9-1, 10-1 and Comparative Example 1 and 
Comparative Example 2 and 2 mg/kg by intravenous administration. Blood was collected from 
forearm vein at a time interval. Plasma was obtained from blood samples by usual manner. The 
glycyrrhizin concentration in plasma samples was measured by high-speed liquid 
chromatography, and the area under the curve over 0-8 h time interval from the concentration in 
plasma (AUC, mg-min/mL) was obtained. Utilization rate was calculated in comparison to the 
intravenous dosage. Results are shown in Table 8. Manufacturing Example 10-1 preparation (50 
mg/kg) and commercially available glycyrrhizin oral preparation (100 mg/kg) were administered 
orally to 3-6 beagles, and trend of glycyrrhizin concentration (average value ± deviation) in 
plasma over time was examined. Results are given in Figure 1 . 



[0051] 



Table 8 




34Q8.0 
310,2 

1202.0 
iky. 




Key: 1 Dose site 

2 Intravenous 

3 Oral 

4 Dosage 
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5 Utilization rate 

6 Aqueous solution 

7 Commercial tablet 

8 Comparative Example 

9 Manufacturing Example 

[0052] 
Discussion 

The preparations of the present invention showed highly superior absorption properties to 
commercial oral preparations, powder recipe-based oral preparations (Comparative Example 1) 
and powder recipe-based oral preparations with enteric coating (Comparative Example 2). 
Improved absorption of glycyrrhizin and its salts by oral administration became possible. 

Brief description of the figure 

Figure 1 shows the time-dependent change of plasma glycyrrhizin concentration of oral 
preparations of Manufacturing Examples 10-1 and the commercial oral preparation orally 
administered to beagle 
Figure 1 




(4) nm Rtour) 



Key: 1 Manufacturing Example 1 0- 1 

2 Commercial tablet 

3 Plasma glycyrrhizin concentration 

4 Time 
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yrj-/K #>r*yttfflfiiStt*l C«i«T, *3R8SJn« 

-fev* Li* ( h c o - 6 o > ] . msMumtfWfktL* 

-A-i: Hff *««*-&*Hi:4 fc (iPEG400i: jKe**>Si* 

[0015] ±!6^^y^y ^>«fc*JRffi3IH!Ii:« 

20 fcLT20 : 1-1 : 2 0T*0, «fc9ff4L<«, 
8:1-1: 8-C**. 

[0016] ^rawtaok lt^#4 u*EG4ooi::rn 
e^y^y3-^fcas«*fc*a*-6'*yfr*»^, m 

^<7)ffi-^Jt{i. lt»Jti:LT6 : 1 : 1~1 : 1 : IT 
fcO. «fc'9i?4L<(±, 4:1: 1—3 : 1 : IX'fo 
4. 4fc» PEG4002:M7K2:£flA-^i3«&«^>S^' 
it(±. S«Jti:LT6 : 1-1 : «t 0*F4 L 

<li. 4 : 1 — 3 : ltftS. 

[0017] ±^c7)^'y^y i-ymtmmwmib l 
30 xwrv J:v-e<o«fci»r»fawfc ltcopeg4oo 

*isfl:^h y^A^s^wi. ±^^y^y^>*s 

itX-eoJg*i5-3 0S»%. (RlRfflaBWfc Lr^r 
y >18tJ «tl^-ecW83&* 5 — 3 0SS%. PEG400&2 0 — 

n@*^o-i on&%. *iWk^hy>A*«o— 3* 

i±l 0 0M%T'£>l>. ) . 
[0018] *SK)»8I!I(C*JWS P Hifflffi^i: 

40 r;^ y < ^ y ^ a, th'j *?j±m <o*wft*fc 

*Bfflrt«»* Lv^„ h y «>A*«»4 L 

[0019] *«BJ§g^J(cfcJtSJP^tt8^iOW4i: L 

ypy-?-;P-feyH3— x??u— ^;l^n-X7-bf- 

^^r^y/i«BR-3#yv-. r/*'j7-f*s 

ffl-t * i k 3&«T# 4 . T V?K y v- fc LT I* , HR tc jo 
50 tjtlX\*^i>cr>t:mmi-2>c\kWX'Z. miU£. WSRT 
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^^a^iooo—iooooot'^s^^-fe^ y h*»^> 

[00 2 2] [5S+s Ritfj* ( 1 > 
[ft 3] 

CH 2 




CH a 



(1) 



H 3 C 



CHa 



-C*£ft.£SS-fl;bU A-B. A-CfcitfA-DCO 
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